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mm i ] mmmm^-thmmt . mm&m 

Ml EM w$mtt#iffi t luf BRfMM^frK t «S K 

fflnittit (mm#. ism??*?-) 

&l>if *ijf 1 =5r^ tff*«3 ^v^n*H3lB«^7tm^ 
[„,', |: 'H 5 ] iw-HdW/fim^-CJS SifM 1 ^ > 

vs. 
u 

iffiB*K««mttHffit tuiB^^¥«*iit 

(± . fr iE»mttn m t tieif»»*i t mf^s 

< ) sifig^t ixm^nrnme iztm^&m 

[ mm 9 ] m%s&m*mwmi , iuibs^to^ 
- bM^^snBtess i o i&^sixmmwmztix 
% i mm i mm s *> xfn& tiB«ofe«ig 

[|»*H1 0 ] lulBS«^'fifIMT-J,l>l**ifl65r 

v ^ tmm 9^i"ixMzmmcommm±mmm. 



[ooo i ] m*m m. m * >iz%\ * fu^ 

[0002] 

x ^ ± 0 -TT 1 5: S #lT V > $ ( J. Am. Chera. Soc. 115 
(1993)6382) . 

[ 0 0 0 3 ] § Hftf-^yJ^I-tt, . 

[0004] ztitMimrm&mmcommk txa. 
-ffi&zimta. fnmi-&umv-m"tiz% 

[000 5] il^WS*«S*^cDW^^H:^» 

(#mK) ^«i^^5^S«Lht^fi 
Lfcft. 4 0 om^Tj^LTiWHIfflfW 

[0006] L^t^rA^. «=oj;3^afi«)ST"(i. 

Ks^stv^feRuaa^ft^fc. ±fz. ft«t 

[ 0 0 0 7 ] d« J 3 ^raSjSSffi^. # IB 2 0 0 1 - 

35789 b 'imz\±, m&mmzixb&mmijmt i 

(i)4 0 0nmOT«^h*^B3WL^ l 9, (ii) 5 0 
°CtJl±3 5 0r*iST'tn»L^ 0 , (iii) ^0}g^ 

[0008] 

[ o o o 9 ] m6 8imm&£*& m^mio 

1.6 8, 1 1 0(20 0 1)) tiJV^T, »mtt^ffit 

K^^yll«#fflfc77-py^ (c 6 o ) i^efft 
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mzmfx. mm i mmm^tmnftmrntcom 

^ t (imsT"«m^«Mftt« \in±^mztix^z> 
^ff). mmnmm&t tximm^coi&r^mm 

**^§« (fcfffi) m: STREAM (Mft3Bj^ 

[ o o i o ] z co x 5 %g&coi>k iz^mmtmzti 

tzhcoXfc^X . *com\i. M«S5&Oi4JK£Jfi; 
[00 11] 

t <m 1 14 . friszimttfiffi t 

[0012] *^sj(i, aiift^lbW»«Snfc3e«E 

m±^mmx-h^x. mdxv$mimm ! m#nm 
a. mmmm^ttrnmb. mv&mm^zmm 

tftztitzummzm. mmM<nmmmmtmm 

[ o o 1 3 ] ttz. xmuz&^x. mmm^ra^- 
bmmmwmxh^. jm&jgmm&ftk ixm 

[ 0 0 1 4 ] £tz. ^miZtiU-Z, H^TDt- 

s. 

[ 0 0 1 5 ] ^HJJttSWC, fMMW«ft 

[ 0 0 1 6 ] at, *HHJfci3ltS#;fc U«fc L 

t, mmmmmm.bbxm&ztih „ 

[00 17] 

mn%mmm>z^xmm\zmmth . 01 ta, * 
W)&m:v ■ til i^fftw^iu,.: 



a. 2001s 10,30 *m HWRfiWi 5 z-frt 
xnmm^titzm^t£Lx\^ . 2o«ts«^ 

^mmmioxm. zcohcoa. mm. 1120 

fiI2 2ff)iItffM2tltI^W»M4 t , ^ff) 

mnwmw-m^mmizm^tiiz^m&mmi t . m 

M2 0OjiBJfJil«2 2 fc 4 tcOlSt 

ft&ztitzm-STv^-bmb^ixm&ztix^ 

[oois] &^x\ im&m*tiit&m$msmtt. 

rt < . mm. mm20b. zotizmmztitzmm 
»€ttK2 2 1 . ^«»mttH2 2©a(«§fifc 

f&rnt- Ml 6 fc . >IOS^7°n^-MS6 0±t 
ffM$#itlt€»S*M4 fc . ^OfMMSftlScD 

afficts-^ $ ix^fl-«fe«w 7 s ^ 1 x mm s ^ 
[0019] ot. isijofflj*sftrt izmwtz. 
tmwmm^t&mii tit. 'j?%<bi>*<mw 

mz. imbzt>&\ 

[0020] mnmm^thw&b lx\±. mi 

it. Hlt*S<iSJ;dKSK2 OtIOitffMSix 
^^#«ffi82 2»«Lf;fc« 

[0021] zcDX 5 ^mmmmim*x<mtitz 
hcnx-hh* ^WMiz&^xit. ztibemmzmx. 
x . r%mmm*ni-s>mm.i mmxz izb 
\z-^>wwms>h. mmmmmm^tifzmmm 
ub lx\±, wk^m^yfoh? < jiMf^mm 
0 b . ^«ffliis«2 0 commzKMztitzmn 
im2 2zmix%mm&mf& (^mtm^mm) 
wit Lxmft>ti&. mmm.2 2 1 txn. m 
tit. m.4yw&. mmmmmmmimm 
m.^.m. smbcvmrnm, mnm;^mm 
tft>ti&. zti^ii. mm. wv?mv>fm)m& 
^M^^^mmx-mmmm^#2i^mnzmwim 
■tiusi^. «fBis«2o, mzim^mmxhiy- 

i !VMtt7MWifc2 0 b LXli. r b 



!(4) 003-2 97443 ( P 2 0 0 3 - 2 9 7 4 4 3 A ) 



XJV7 -f V , sJfJ;fr-!tf*-K sK'JT'Jl'-K tf'J 

o<7)mzi±mzMmti^i>\ mm. o. os-sm 
««2 o fc«m«2 2tmmwm\iL (#t««® 

tti^B^i: Lfc 0 , fifltSffi 2 0 i, 

. itt^co*i^t«i. rat, sij 
[0022] «^yv^-hM6<vmm_ 

«^7"n=e- MB 6 #%M£ii.& . ft&7Pt- M6 
ii. 1^2 0 «if Silt §f»f iffi4 ^ist 

*> mitw^mwrnm- 1 £ i*i± § -e h z t a*? 

^IX oliZ. 3SS2 0 l£{t«»ft§M 
[0 0 2 3] lit r ^4j (i)S«2 0O«« 

«S2 0^««ffiHfflhlt{[:W2**M4 ti^Wt 

m&ztix^&m. tiiV(ii)*K2 ocD#«ttisn 

fcBMM&¥ilttflS4 t^Hit^Tot- MR6-C 

#st£ *rc . as 2 o ^««tt^ffi k mm*m 

[0 0 24] SJ£7n*-NR6ti, JJEOrt 

emh- s * a * *, iox-h -> x s>*v \ mm*m# 

[0 0 2 5] CltOid^S^Tn^-bJlecOiftMfc 

f^fr#w*a^«ig*, b y 7x^7 s yfc itx-e 

jms i *° y T— u yfc i vzemm. 

yft7xyiii tf* coimtfc. *° >J * ;^ n*V-^*s ± 
> t - p y is J; y> 7)HW f*^o^^M^«»€tt 



[0026] t^rot- MR6 M^iifisw) 

<i±(vmnm (xtya-hm. xru-m. ta '/b° 
y^m. v>9 -zi F;J:. x^y-yEpgija. 

My r&&t* ) HZ&WThtlh . 
[0027] f^7nt- MBS 6 fcffi^MSlSSmtt 

y3'v-^S^LT&7>^tL^C>0&±IE07fi6^ 

±t* feA* tfct - ft £ V ^ U r/'7- LT 

*^»«ttSiB^±-cB^ § -tx mftrmmm ixi> 

[0 0 28] ffi^7°n^-M!6«MJ¥(i. ^5r<fci> 

2nrnU±. 2 — 3 0 0 nmfct~£.I fc# s £Fi L 

2nm*MT1iM^'ji<^yt-^T. *7l^O?M 

< ^ . i <r> X o ^S^7ot- h R 6 & 
«^smtt^ffifcit£WS*K4t^ra^SS€ 

fo±.mwx%&> (i)«^rot-MS6 
(u)mmmmmmbm£yv^-m6 

»«&<Jife^ (*»^^rf) (IIDWI 
if) ^tJ:y»^ro^-bJ16^-gps,^^ii^ 

[0029] ISfLW«f«4f0« 

Igffc 4 « fi5 . 

[0030] i-f . SftWefftfte^ ^^tf«SA^' 

4 L < , f«l ^S^flli, il 
ft, 1-5 OOOnm, Mi L<«5-50 nmtSfl 

So 

[0031] wim^mw-wm-b txa. met? 

v. WmSSi. 8Hfc*X Ift^^ 
A, UMfc>f 7l'J7A, WLTfc^-*7^ wc?r* 

mtxx. mc-xyx-h y . stiff* u<(4K 

iff, iSfbSificfSftxx.. 

7)117. ^.t^ffiffla'-f ij^t" # l> , W4iM.7£(;FiL Xii. 
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mm 7 ) mm mtp mm mi mm T &m 

i o o 3 2 ] ttz. mm^mimi L m±com^. a 
i. tmm^mmm^ t mmm-^ m * - f §t 6 1 <n 

[00 33] Mim^mmmTmwwitim^h^ 

[00 34] |gMM^Mffi^^gKttT"J>£*l 

mnvzi^^Y, ^m^vyxm. MA^m^m&m 

[00 3 5] ^K^u^>€ft£ffl^*£«4, iHfc 

=>ri/F£fflu&c9##£U\ 
[ 0 0 3 6 ] ±IH^IMb-&*<0-9J*fett^« 

IB^dllfcfciWSU S ^zmmzMizltzUSm 

*?4U«fc LT(4, «f* { *lf^5* ! , mf 

*U*. tfz, Tf^OblXHTy^-T. rhyT 
)V*)V 7 > *~ *7 A b F d ^ F ^^fniiS . 
[00 37] ^P^W#S^MWftfSWtul^« 
iKuJt ii. IMStW^fWft&riitfU 2- 

ft, 40wt%&g,i§ t td &^<98SJnTliJR£#tf> 

[0038] wm^iffi&fiistsmmi. wf 

itl±^5'J -«7F«#§ £ fc ^'T't S . i« J: d & 
TBStiSWC, ffiffl£fll«fc LT(4, *, 

KfcUTlis *9S-)V* x?y-/k 7°n^V-;k 
r/Fb°*;*-/F^<7)7^:i-/k ^f;PxWhy, 
7bF>\ T*w*fyfotfy, V^v-^iv 
ATS F, b'J^'y^oSStt^^W^iiS. 
[00 39] ffilBS^TP^- FJg6«±fcStfl3Bf¥# 
ttO&^VOK JBJfctS#&fctt, m 



^-FK6^Sffi±, 0. 1 g/m lOTT"S)l>;t 

i < . cfi^te * jwra?t*iti»#rn*- 

[0040] «M£^imW»#a&^^1» 

^sft^^ft, mhL<\±T)ViinmM^xn. m 

W.co p h nft ft¥«Mffi^ jffie^f w pHi^ 
it, ^yb"y^/F*yig#^K^W^^I> 0 W& 

M^ry^-^At Fn^fvF^ry^-^A^s 

[004 1 ] i^t, ^toj; a tiHSRLfc^fiaS. IS£ 

[0042] *mizm&wtitwmm4\t* 

lOnmtii, j&& L<{± 500-3000 OnrntS 
tW4H^1iflt«ifc* 1 OJSLh, mKtelOOM 

as, i oo 0—200 o-c&s, 

[0043] BU^Lfc^tt^fflffifcii;, a^^ffl 
H«»t (i, y"J 7° F > *'x«Pl*fit J: 0*ft^ B 

e Timmmm-h . ft*a^ist«, b e thm« 

iiJE^S (v^n^Ur^Xttl, ASAP2000 ) 

^m^tixv^h) tc sftasfasT^uTFy^'x 
^.tLfc ^ u r f v jfx mmmzm^ ^be -maw # 

[0 044] icoid^fMSJKii, 
€tJ*»*H4 i 7)J¥$fcJ;OTHtlSS»t^l>» 

[0045] MimTmmiT^tiimm . 

7°n^&- F ffi 6 36ggjK $ ^fcSS«± t^p-f S £14 , 
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mh h \ ■At^m^mzw^-th t\ t iz ± o . s-ft w 

fc & s . z mmmmomm& 
y run j -^mcDitmmffl&com ^r/i^ -;v 

[0 04 6] g^7nt-M6«oaiM^)i 
ixtt£ ft±£tfl> fc fc i> . fSMI^Ilil^ltftW 

i o o 4 7 ] &ffii«)g&«»s&tt£fflflrf a 

T\ Hi*aSLW»^3 £ fc t nTIBf ft 
lift^Tnt- b Ji 6 Wj*#jl?ffl|ft££ i 0 ffiv ^ITC 

[0048] ^ssE+^iHfcifSi^ftts&^aKtt, m 

0. 1-7 011%, if* L<(±0. 5~-4 0fi*%"C 
ft £ . #fcX7°V -ffi"C(i 2 - 1 0 S*%«0ffi»K#iJ 
0. 5fi*%5fe}g-C"i±, ^^PhI^^Mi 

Jfc&^fc < & h It < »*> o.io mm.% 

0*&£#>f y b*s^H-5 ^ fc fc i DSM^If < 

[0049] mim^mm^m±m^ axvm 
immtmfc? t«^7nt- hue 1 ratsaft* * 

t /-^MWSfrfSWJS^ S^T n =e - h 
Mli I ^ _ _ ! ^"iTT.fJi". ' - 1 " fat ~ !.± h 

m^vtv^+ftt^umm *) , i^/nt- mi 

- MB 6 cD^WS- 0 , #®0J?fStf>3»*£&S ^ fc 

[ 0 0 5 0 ] ifc, £*>J; 5 &J«3«ffifc. Ktt 
4^tt^^#»JK£l^afcfl4 0 0ni£lT«SU1-3KS: 

/cm'jaTt-tiitJ^ifiLu. tS3KI* ! 10 0 
J/cm»£jB*.48iafS:?T3fc, S^rTP^-hfi6 
W^(7)^-^tMJ[lS^ffl[6l*iftS 0 Sfc, ±IBJa 



[00 5 1 ] |gM4j¥«Me^^&M««fc(2, - 
j&fc. t»OMe£fa±£it&.rfc£gWfcLT. 
i&^T/Mr U j^ifeflnS iifz D . ft 1= v S¥»M 

■5 y ^KMi?^«*Ji4 tft-ssss-r s 

[ o 052] mftmmimiwzmtfmixu&M 

^fc. ltftWiSf*il4+tr;^y^SWL 
[00 53] *HBJtfcUT«i. icoi 3«€W« 

fflfflrt«HS*i* ; fc * { as tv^ 0 
[0054] , ( i ) wcmwmA wzm 

tt^#*«4 & Si* L-Clrt^T-*ftt-|»®II*%^ 

mzmgix^m&mmmzmiiZii&zkkZ: 
s. 

[0055] KBJt^mrwt^s^T^s*^ 
7~?y^7hMz£&4j->m<7)%M:. Wiitxm 

[00 56] ZZX-m^&TW U^fc LT(i. 7j<l 

^y#«fti>i«T^y±a^w^. ry^- 

or/Mr UfflSfc LTii. HrtgPT"«43ftRjet^?t 

^^a^'ftixif i < . jstcja* j^r^* y imftmzn 

t-7«J; otsMDVii J-}V$3L9 J-iWi 

kot£7)Vz\-iVk^L, 7 )Vf] y fc L T & 

[0057] ( 2 ) itlfcfi^ft, SMW»ftJl4 

ififi4 wattsw t x i ^ y 
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[oo5s] T)Vf] vmthmvMzm^tiT^hfr 

Wrtt. ^yx^h/Hci&^ya^ss, ®* 
xnt j s >r * ymcommtmco&Mmmm^m m 

[00 59] ZZTm^imt LX&. Sig, 80S. « 

B^S£Ig, «, BIS, o-fe"y^;i^*yS^fl« 
mft3x^m5imz&mjtMj:mmMZ£<. mz 

ft, !1«Wi;d&f«y^/-^x?y-/i^J;d 
[00 60] lftft¥iM4 SrKt L< l±T7P# 'J §■ 

s mm iztmti xmt , ±is«isf»*i*«f*ii 
4 « jp wi^fr tff o t t, i ^ l . a t . wmmut 
izfr^xhxw ttz, nmzm^x^x^\ 

[00 6 1 ]^ilfi«JI7«fij£ 

7 ii, #«fe«sD«^tffitt#S*M4 
[00 62] IX it. BMBfc¥3WHR4 fc-ffc 

s <= b trc* & mmt i < , frf-mz 

[00 63] &#W£fi, t"h° "J S^Rug&ft, ? - 1° "J 
RuSffa&fc'^Ruigfzk ^PvT-Miuigfo:, x^-yy 

y, yYnt7;i/^i/t^y, y/i^-y-t-f y, u-y 
SyB, to^'o-;k ^on7/WH:>f V, i'J 

y , y o v r- ymmwt&mmif hKh, 

[00 64] 18MW»ftM4«Mt, 1f«fc«£* 

§ tf-c tfm t^*»femii 1 1 1 ( , K i t'-mmm a z 

mitt hizwmzittitix^. zcom^. 

mt\ mmmmxh h mmmw&4 mmm 

< izMA-fl Z t &£5lz. MitwmfamA $ 

^M&m^mmzjciLh. wBmi-fz*). mam 

LT, MWSftM4+t#tfiS^&$,^^tft 
R££ L T < ^ 4 U \ ?s«h» 3 0 #~ 2 4 

swet, mmmmmujozthx^L z^xo 

[00 6 5] *|£HHfci^T(i, l«Wft!4 K« 



zk$ s iw : &. iiiti^T, mmmx<mmtiz 
MWLmm&mzMizmm^&izii^ m 
^m&^w^w^mm 4 £ fstt 
£77^, ^m^xmimmmmm. mm. zk^co 
m&£.wnkwm#m 4 s- mi^sa-r i> tjs^w ' & 

[ ] tjH^ItjH.u'f.uBl 'I-^u^'- 1 

WT'fctLff fiStO t, co^^ffiffl nfigT* S„ i <0 J: a ^ 

emmi. mm 1 0 0 m 1 ^, 1 -2 0 0 m g » j? 4 l 

<{±1 0-1 0 0mggSfc£)fx£„ 
[0067] *?|BHWfe«JiiSM±^«M 1 (i, ItfML 

f*msiot, ;fLtw^^tM^mffi3ot, nxh 
vmmizmmimmmm 5 1 ^^LT*js§ti4 „ 
[0068] mwm5m&, 
vmmm5\t. mcomitmzk^myti-mmi 

iztwx'Ziitmmmmimmmt ixiz. 

xytfmmitdm (mm) , m\&jfflcoffiB&# 

[0069] mmmm 5 izwrnzm-ttnfe. m 
mm^mmw. mm. ammmt^M^titzh 
tmt uk mmwb txa 1 2 1 3^«»a^^ 

* OfflSSfttLTIiLi I, Nal, KI, Cs I, 
Ca I 2 ^fc"<7)#JB3^bft^, fh77/W7>t 

'j ^7 a 3 - b* ^ t* 4 ar y ^ - ^ a^^o h >?» 
is^i:) , Br 2 tMimi^t (mmtvx 

(iLiBr, NaBr, KBr, CsBr, CaBr 2 

v>f H, tyy-7A7aW H^rf 4ftT>' ; &-^A 
, 7xny7«-7x'Jy7 

(II)-h"X[2, 6-b"X (1 '-yf/Kyx^f S^Y- 
k'co^^-it^. h-'^-n^y-feS, tFn^yy-df 
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?IS!± 0 . 1 Miy± 1 5 MJTPC* "5 , $ t> tZ« ± L < 
tiO. 2MJ2LL1 OM&TC**. m»©^3^ 
ili£?fe!ltrt&*§£?>#£ L^3^«^jDjgS(iO. 0 
lMIil±0. 5MOTT7&&. 

[oo7o] nmmz&mtmm^ meim< a * 

[00 7 1 ] 7»i3^«fcLT«2, x-fpy^-* 
*- h , /nei/y*-^- i-fti^;?-*'*- MS; 
-£ftk 3 -y f-/b- 2 -sr^ifV u y=flr ifOffiHtai-ffc 

l/y/ 'J 3 -)Vi/7lV*:)V^-T-)], , *'ijxfl/y/ y 

y'T/l^/kx-r/^ i:"«««x-r;P«, y 9 J - 
)V, xyy-/k xf-u-y^yr?-;^yr;^;i^x- 

yxfl/y/ijn -;|^ y T/H^x-rA' , *° 'J To 
e 1/ y ^ U 3 J Trt-^rt-x— r^Sr if <?>7lV 3 - 
xf-u-y^yn-zk 7nh"l/y/y3-;K # 
yxf-vy^yn-zk ^iJ7otI/y/y3-;k 

u-feyy^t'^ttr^n-;MB, r-th-MJ/k y 

^ni/'-hiJ;K y h^T-teh-by^k 7ntt 
x h y /k W b U ;k£ b'co- h 'J Mfc^ft, i^'y 
^)VX)vy * ^ b\ x/k7 * 5 y*t'#7n b yffiffi 

«, *£if£ffl^£ 7 tert-7'f- 

^ty^y*K 2-tnyy, 2, 6-^^^'y^isa 

S 7 1 1> h „ ifiSttl^£«Jn 
-fS*£*>#;fc U«JS«0 . 0 5 Mja±2MOT 

[ o o 7 _ ] mmmna K>®mmm m • 

(i, $U(f, WO 95/18456-^, #TO-259543-t, 

m65«, 923K (1997^) ^(CfB»£iflT 

t° y ^x^ajs, >f 5 rvu ^ajs, b y rv y -7 
i«7«»7)3 ^ss&^msw&w s 7 fc 
t? 5 . 7 ti t, commit , IMBiTteffl L T i> , 2 sm± 

7-*>rS£&;tfc^&i:ffiffl-f-£ 7 t hX'% h« 
[00 73] BVm7-*>bW*&Vn%&7-*> 
ttXlt. r^fy\mA*y (Cr, Br|) , N 
SC", BF 4 ", PF 6 % CIO,-, (CF 3 S0 2 ) 
2 N", (CF 3 CF 2 S0 2 ) 2 N-, CF3SO3-, CF 3 C 
OO-, Ph 4 B", (CF 3 S0 2 ) 3 C-^ff^LV^Jt 



[0074] xiEi«Migms?*:{±, wammmx'h 

mmmwm&m^mzftLx 5 owm%a±xhicr) 
&ib&l<. 90 vM%niLX% i nmmznt lw 
ttz.M^oh, 50 mmxntft 3 ^sst-* s r t 

»i t^o €»M*MWc3^«^»-f^^^ff^ 
K*fLT0. l-2 0«S%T"*§^'ff^L<, 0. 

[0075] m»«{±, *°y-?-^jp, ^-^^y/Wbffl 
«t d ( ) mtxmmi z t 

y T7 'J nx h 'J;p. ^y 7 ■/€b"xy r^Sif i L- 
< ffiffl-fS £ t I) . t^^7W»£i 0 y 

fti&*W-77f[:r^-7.7^ ;K!J V-f)^RtD 

v-/i«» b'jrv"-;^, =e/w?u 

ys, t-^y^'ys, h^^^'ys^i:") t^O. 

I6ia±«iies (Wilf , ^nyyft7/Hvk ao7> 
[0 0 7 6 ] £tz. ffltSfcXto't *y&m&KMtto 

itmtkwimmmmm&ztvxz h . 

[0077] *»0flt)gffipJtl?5:^«IE?LMMtt^fc t 
T!i, 5f 5 > Ui-v b y 7 x xi. yl^ftS&e^ 

L<m^tzbifiX'%t. ^'j^7^f^ft, *° 
(p-7xx^y) &z.ifJt<7)imfa, (p-7xx 
i^yfeJ;t/-?-^#*, ^yf^7xyfcj:y'f«ii 

[0078] mmmmmt txa, P n« 
rajfl^j 7 1 ^'7-# s . 7»@e^pM*«ft 

, vs'y H ^> > y 7°^' 2 e VVXtX'fc tZb 
iiWt t < , $ h 1 2 . 5e V lil±7* £ 7 £ t 
t>o 7/7, P-'! M f[ ,,i i7^H f J-i ft^ry^^ 

■i^yik-tf'fyy^ivz. KiA^^zt^mxhh, 1$ 
.r^Efii :pii 1 71-ii'ftMLt 
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4. 5eV!il±5. 5 e VJJITC»S£ k&W& L< , 
££>fc4. 7eVJJlt5. 3 e VJSlTCfc&ifctfija 

[ 0 0 7 9 ] ff£ U^pSiM£tt¥»«iHi«fll 

-f^W»#«Wfc LT(4C ul, CuSCN, C u I 
nSe 2 . Cu (In, Ga) Se 2 , CuGaSe 2 . 
CujO, CuS, CuGaS 2 . Cu I nS 2 . CuA 

^Mi^kLX, GaP, NiO, CoO, FeO. Bi 
2 0 3 . Mo0 2 , Cr 2 0 3 »^;t;!) s t^, 

[0080] mmmsmmumzm ixn. mt 
(f, WT^2«D^££^^i(fi;^ loji^m 

0 fc*f«3 0 ^teO^-tirT 

# . t mtcommmm 5 z m^&mmx 
hh, hoi ^um^mmmmwmm.m 1 0 ±t 

MS. «Mf?ll)«5*tt4-ri=^ST'\ #S3 0(4^0 

[0081] t»%£. mmmm 5 <m*&fi-um 
tlx. mm. 8&mz&&&gm&*mmt&ftET 

Jll&lt-*-*. 

[0082] S^om^»®5t*3V>T 

^xm^ixm^m^m^x mmt-ttumm 

zthx%&, 

[0083] m#mmw^m#wi ( > fijitt 

Sffi£fflVvcmffi#IftJf 5£Ifc£U ^«flL MS3 0 

4. 

[0084] *aiE?L«iBtt*4(±. M^mmm, 
hm, -<mm. xh-ya-vm, mm&, nmmsm, 

is, yh-yn-i-^ iaans, nmt -v^m^mz 

[008 5] ;i1f5 3(K':)fM. 

ttfcLTJ4. (r?R(46£. #L «. oy'^ 
A, ;^f--^A, 7/L-$-^A„ -?^^>^M., AW 



fefiS. ««0*JtU^ft*«fct.T(4. tfyXttz 

liTyx^f- . ^Mzmm\i*<miLfzi± 
mMix±mmmt>mmtih . 
[0086] mMmmwiYm^-mwmk 1 0 tnm3 
0 m vftus^x* tz imn-fr ^mmMixkvvT) 
x\ tm&mmizytmm-t&tztbiziz. ytvmmi 
im^mtkmm 1 0 1 nm 3 0 < 1 t -^suc 

m 1 0 1 z conm 3 0 1 com^mim^ t.wmi 
0,30 mzmsufiffiiz ± 0 tf^ffl-r s . 

[0087] 

[HJ60I] &t*?^«il*W&i™&*(f-C. 
[0 088] [JIMD 

W.2 . 0cm.ll. 5 c m. J¥ $ 1 mm»ifM5 
^S«(F-do P ed SnOi, i^- hffiStl 0Q/D) CO 

mrnsmmiz^ mo. 5cm,io. 5c mcomnm 
m&uz, zcommcomiz, ^gMts^tio 

^JS LfesK 'J 7- 0 y i^^fzN-^ f;n;n U F 

( *° o 7— o yco^m o . iwt%) mr 

h (EHs»l 0 0 Orpm) Hzi. O^M^ 
Mffif*. iOlSraffSHmT. 8 0°CO 

fiOT3 04MaBa*s-^. tfVT-vycommms 

0 nmX'fo -otz, 

[0089] mti-? yv')vmcomm_ 

fit* 9, UMbf-^^V^JSSrl^fiL/S. 
[0090] 1 2 5m 1 «^^y-f V7 d O^>-F&. 
0 . 1 M«K4«7 5 On, 1 (-J«tfL^^DUL. 
Jt. ^^8 0°CT"8B#r B 1iSt<«ffU^ ff^tl/iS 
Mf7ny (SSiffiS) »«E^HrtT"2 3 0°C. 

*mmzxmmmmttz s mi\PMzx^. nmmt 

JS*i llwt S T"V"/W«Sr?affi . 
MtLtt$:K^)|>/ , -cto. Triton X-100^1?BiiJPt^ o 

[ 0 0 9 1 ] &(c, tlTWSfflt-, M^^MMi^fr 
[0092] ±iar;«^^*M*+T*ff L^**^. 

y-iso-rn^y ■ fx (T^f-ivr^Y-rv) ^ 
?yk*?s-}wmo ■. 2om&*@t&'J?l^mal 
tz, sanfcm mriWLt. y-iso-r 

(46. 8 g ( mzf- ^ ymn^mmzM l 2 0 ss% ) 
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[0093] msmmmim^mwmM (mti-?y_ 

mm) <mm_ 

TfciHItfU ^FfcfflWC 1 8 0T7C3 OflllL 
fc. #*S3Lffi(i;2°C/m iniLt. Mfc&tffilfc?-:? 

[00 94] MWISSTiL Sfi«?S^'8 0°CtT 
Ttfofcfc^T, iM!Sfi«fclT (4,4' -y'#;l/ 
#>iS-2, 2' -h"t°'J^>) )Vr-*?J* (ID S-M 
V f-T^- h & 3 X 1 0 - 4 M?Iffit"8sJn t!ti£*X^ 

y -ziyM 20ml t?ss u i 2 ^ra^a t ^ . 
[0095] ftg#L Kf^^>ms*KoaiL*7}cr 
* h - h >j ;ptac^ t . mm±cDMiki- 9 ymmm 

1 o^yr;uofHH) . 

[00 96] £*8SS!±l»1lffi«0ft*. 
±IEO*lt^8M«¥*lfr*I (BM:^y«1I) 

[0 0 9 7] f tfiSO. 5cm, HO. 5cm® 
E3^SK(tfe«l. 5cm, mi. 5cm.»§70 

[00 98] WtfW&MZ. fkts 

[0 0 9 9] WfiKtLTIl, fh5TnhWy^ 
WH^y'K (0. 4M) tH^KO. 04M) 

i?x^y#-tf*-hi;, 
(gfiiI£Jt=8 0/2 0) fcJH^fc. mitlXli, 

i o o nmvmzx'WMUzmnm'yxzm^ 

t AMI. 5(1 000W/m2) OV-^-^Sa 
k-y-^vr, BHfcmEE (Voc) , ^m^JK ( J 

sc) , fmm^ (ff), ^msi* ( »7 ) waos^ff^ 
mif#ttWffitL^ 0 msMK (voc) tt±, ±n€?t 

<7>w±mLx\,^. xvs&m ( jsc) ttt, 

«HT (FF)li fi*#7jPmax£|liS«i± (Voc) 
t^mi^ft ( J sc ) fflSTPSLfti ( F F = Pmax/ 

voc - jsc) *\,h\ t LT«€SmE^ttlft 

n«#tt * s-fv * y y - y t" * h o r ix ^ oismir Tie 

[ o i o o ] cuspid : ±iafU6W 1 x^tzm-^r 



% . mmi 1 0 . l w 1 0 nmS.i')^ ') r- \) > 

^fl-rSN-y^b°nU Fy^£, 0. 5wt% 

R«WgffiT'MtM 2 <7)«m?t^y ft* L , ± 

ehhsw 1 tT±^m?ffi-f yyv^mi^^o 

[oioi] ts»j 3 ] ±issittw i -cm^fcm&r 

% , ®fi« i -cm vt o . i w t y r- y y 
^fl-fSN-y-f/v-fny Kyjssss-, o. 5wt% 

>i?fift!-f^^ -ciiWyi-li. 

»-c-»fi« 3 «±nm?i-9-y 7ii*im i . ±tmmm 
nrm ] : y ±W£m > yn ^isimi* \ \x - > tz , 

[0102] [»IPJ4 J ±IBHft« 1 t'fflv^c«^r 

h . UteM i -cm ^tc o . i w t %mmtf y r- y y 

**#«N-*f-^Kny FVfcfflfc. 0. 5wt% 
1SC0MEH-PPV (sKy (2-y N^y-5- (2' - 
If;P-Myn^y) - P -7i-l/yb'-l/y) ) £■ 
Wl. 7 nn^> -t'> Mw-fUfc.. Jil I'-'li .. . ± 

immm 1 1 H«ste>B»ciatW4 o±^«it-9-y7°^ 
*tt*u ±iEiatw i Kmt.T±»«ifi^vr;^iF 

[0103] cuifipj 5 ) ±immm 1 tfcttss^r 

« (eimtt^H) W±^^7°P^-bK6«ffM. 
PEDOT/p-TSA (atfij (3. 4-Xf l/>'y^yf ^7 

x> ) /p-i;nvxw>l) KSJBjSI-ifcftW* 

y^-^tUT. EDOT (Ifl/yy^yft7x 
> ) fcit/p-TSAFe(III) (rt5MHy7W«(I 
ID) W0. 5wt%7"^y-/W§ffi^tiSt/t 0 EDOT 
fc p-TSAFe (III) COjR^-^^Jtti 1 : 5 t Lit, 
[01041*2. 0cm, fill. 5cm, 1 mm 
£9#t14#y ^SK ( F-doped S n 0 2 , ~y- hfiS 1 
0Q/TJ) «2il:iiffiflt, «0. 5 cm, «0. 5 c 
m£?)H^yv$:IS(tJtJ¥$ 7 0//m<7)vy^yy"T-7°^ 

[0105] zff>mxmft£±£.*;*?-mm 

TLT^h°y:J-l- ( fflj&l 0 0 Orpra) t j; DMH 
SrJgJSS-frfc. fML 8 0°CT1 O^JD 

SRS*TS^ff<-\ PED0T/p-TSAH^ffMt^ o fi^ 

a, x^y-^T«^&ff^, *^««^yv- 

MB ^&I^T S01 y);SgT"3 0»TOI^€ 
f:, F EDi iT p-TSAi ■ iJ c Onmtt^. 

[ o i o 6 1 ztiwui. mmmmi t^mmm.x- 
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m 1 . ±i mmm uzmix ±^mmtyr>p<Dwm^ 

[0107] CS»J6 ] ±ia»ft« 1 tiS(t5S^7- 

TfflV^/ttOfclHiaW^tt^^XSS (F-doped Sn 
0 2 , v-Nffifiil OQ/D) ^Wm«fflt. 3,4,9,1 

/^PtbtMLfc. ^*^ffi:L-C(i. IIS 
Jt3 0°cy i^ffil 0-7 To r rHT-CtrlK 
Steiftl. 78A/secfcL, Jfig{±3 0nmtL!t. 
[0108] *fUyWi, JilB»4« 1 fc 

s l . ±t a^tfeM 1 t x ±mmim > nwrnrn^ 

[0109] (H»J7 ] ±ie»im 1 ttsfts&i^r 
n*-hJR£Tie«0J:'3fcfUfc. -f&fcfc. I«l 

xm^rz h<?)t nm^i±m^mmm'y^mm ( F-d 0Pe 
dSno 2 . i^-hfisii oq/d) <nmwmmc m 

(II) 7?ny7-yia»:J:^MLfe. 
&ttfc LTfi, ffiSS£3 0°C, JtSffil 0" 7 To r 
rJilTTlTV\ Iffflifel. 5 4A/secfcUJR 
JK43 Onmt Ufc. 

[0110] **uaMi* ±1BH»1 fcHKaBttC 

mmm 1 mm 9 yn&a x xfjsMm&ry7A>*ft 
su ±tmmmiizmix±Wsnwv>T)i(7)&m$: 
m~>fz> m%*Ttmi^itz. 
[0111] tmmms ) nmmm 1 x-m^tzm^r 

tt-hWiftW:(Vfzfon : MW.<7)WM : £iXltz« 

% , mmm lxm^tzo. iwt y 7- y y 
zttt&N-^i-jivvvvymm, 1. owt% 

JiS^2,9,16,23-Tb5^;P^^^ay^h (II) 7? 

fc. WiWi. ±fa^»Jlt[Bl«cOSIlT-|ltt^J8 
«if§i«fyr/^ML, ±fEHHsMi t=*tx* 

mnmyyyjicDmwzm^tz, teg-mem 

[0112] cs»j9 : ±jmm 1 tisttssf^r 

(iffiy^y^S) ^fHS^Tie^iat^fc. 
[ 0 1 1 3 ] mm (mnmm) «^«»^/ot^ 

mm 1 -c^t twt N«t«ttK««ittt#yys« 

(F-do P ed Sn0 2 . y-bffiiftl 0Q/D) WWUM 
fflfflfc, 0. 5wt%?l«<7)2,9,16,23-7 : -b7^f;- 
7l^ny-f F3A/kMn)7^oy7-y£^rf£y' 
^Dn^fy/t'JyV (90/10) mmzwrix 

%^7 9uyT-yammxhhfi)VX-)V?u=y-i F 
at^^^RKS (Khc £ 



* . 8 0 °c-e 1 0 ftmmmm i tz . 
[011 1 ] Mswuia. &#3ry?n^7-y-ft-^ 

8 0°C<7)A r»H^^"n-7"^'y ^X^T"±iaO-}*0 

[0115] ^«^fflisftwwf*ms immfy 

Ac^mts^t^mm^yxyu-mmm 
biz. mm-?y^tixmmcDP-2 5 (b*x 

rny/H, f%Sfi2 7nm) fcAMT-10 0 (f 
-f#K. f«S6nm) »S£1 0 0°CT'3 

n a nT&&P-2 5£3. 6 gt AMT-1 002:0. 4 
g£. ^fl-Fil. 0. 0 8gO«§r*tf!feft7-fehy 
lOOgO+KJUx.. lStraS^^Sit^^ 

1 ef HftEf* . s- hue l r is^-f ^ y mmm 

[0 116] m J m. JtjS-8 0WAr»gB^n 

[0117] m.i-9ym±(?>X8mbiR§i7fvi' 

fe^-SiE (1HC 1&U5) ^ffiJtt^-^Sfeft, Sfet8 
0°CT1 O^ISISiBSL^. SD»If*, yu-li&v? 

xfrtowmM*)&L , mmzm^x 1 s ott3 o 

[0 118] tT 2 wt%<7)7 

y^-7*/^^y-;^KimsSrffl«LT 3 O^iSi* 

L . K "5 {B tf^y< ^ 7 -^Ttt^ L , 8 0 °CT" 1 0 ^fSI 

«e»s*fc. 7-?yy^7b;nij5gtj;o. m\Lf?y 
y y y - &mm& ( ^ y^\ 1 o 4 0 - 1 
050cm-') i?±ii7)iti omimmmm^x^x^ 
iix^&ztzmiitz, & tz , xnii 

a x zmit * 9 ym^mm t itm^Km lxv^ 
zttfftfr^tz, ^nm. m&nmm.(rmwxmm 
^m^mmm^m^yr^imLtz. 
mmmm 1 1 mmnmmxmmm9cr)±^mm^yr 
fr&mt. mnmm 1 m Lx±^mmyr)vn 
mt$m:it:. m^rmm^Ltz. 
[0119] mmm 1 0 ] ±mmmm 1 izmms 

mLf?yim) nmiiTt^x : - yfu/y 
[ 0 1 2 0 ] as (mm-mrn) ©iM^rot- _ 

ntSPijiT^iy^.'-RSi ' +n 'WttttXfyys* 
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(F-do P ed SnOi, y-fKlOQ/D) WaSMJI 
ffllJfc, 1. 0wt%iftK<7>l,4, 8,11, 15,18, 22,25-:* 

;^yh^fy-7^ (ii) 7^n^r-y^fl-f- 
1, 2 - x b ^ y - £?BT L T x t: y :? - h 

t^. mwjl m)1£»ej?h^t, ?as8o°c-c-3o 
■mm-vtz 

[0121] *ms:«ffli8€w»*ms (mtf-*>_ 

mm) <wm_ 

±IE«M1T"« Lti^/ot- MS 6#&*«Lh 
yyv-MJiL 

iwu mw^ffl^T i s o°ct-3 o#raaia6Lfc. 

#iSi««(±2°C/mi nfcL/i 0 
[0122] iJcfc, ^7°n^-Ml-CJ)l»7^n^T 

-ymcowA (»2oo°o tt£T\rx^r B iin»L-c 
ym t maf ? ymm ^\t * § h \z [Si± $ ^ . a* 

WW*. 1 8 O'Cc^Sl^ , 5'C/rn i nt 

[0123] £«JR9*:*U:&. a»J^^8 0°C4 
TT*^£fc^T\ ±MlSfe*ttT (4, 4' 
^*>K-2, 2' -h"b°yy>) /l-f-^A (II) 
A Vf-7*- h * 3 x 1 0 - 4 MjiJ£T"»L£**x 
?/-/^M2 0 m 1 KSBtU 1 2H*iaJfclLfc. ft 

[oi 24] i^iot^SL^mffi-fyr^^fflvK 
±ianffi« 1 1 HaHflBttcuftw i o a)±^wmy 

[0125] (iw 1 1 ] ummm i tus^-cttm 

ofifiisso±tnM 1 1 m tmwxm^ra^- h 
mmm-h b 1 & *m^»fflmw«*ms 

[ 0 1 2 6 ] S« (»mttHM) WJi^Wfg^rnt- 
WL2. 0 cm, If 1. 5cm,Jf£0. 1 mm<F>mW& 

o q/d) <&mmm^ mo. 5 c m , «o . 5c 

mWH^^^IStt^WS 7 0 jumwv^yy-r-T^ 

[0127] iWH^^^t. fl^IMM^J: 0 

( U 7— 'J 0 . 1 w t % ) £jST 

L, Xb°yn-b (HHE&i 0 0 Orpin) O^KS: 
78j££-tbt. It^iL ;«K'riSI±#HMT, 8 0 : C7) 



[ 0 1 2 s ] mm mam \ m&mm (it^-f yy 

mm) ^ffs_ 

±m<mm?fm l tz n * - mi 6 # # m± 

rv-BL-t. xyv—MWik, ~?x^yy7—7°* 
mm*m^x 1 0 o°ct-3 o^iaanfiL^. 

#fiaJ8(i2°C/mi ntU. 

[ 0 1 2 9 ] stt=. liftf-yyRWi^ «JI4 0 

OnmJJlT (Sl22 0-380 nm) , 3S£3 0mW 

/cm!«j 1 s^mst L£ {m%±m±2i 

J/cm 2 ) „ 

[0130] ^h&EiM. mm&mb ix ( 4 , 4 - 

-^/P#>i!-2, 2' -h'h°Ui/>) flrr=J7J* 
(II ) i-M h £ 3 x 1 0 - 4 Mjftgm&nL 

**x y y - /^?S 2 0 m HcSii L . 12 

jwif*. it^-?-yy«s^JxoaitiE7j<7-feb- 

[0131] zc7)£ 0 wmLtzwmyrjiitm^K 
mmmm 1 1 ^tt^gffit^ftM 1 1 ^±^«?fitfy 
f^Hts 1 1 i> t , ±lB*ffiW 1 tip fc±»it 

[0132] mmm 1 2 ] ±ia»fi^j 1 1 xm^tzm 

b-h , mmm 1 1 -cmwz 0 . ut y 7- 
yylr#*-fi>N-yf-^h o ny 0. 5w 

yyooyyy^itftx^ 0 WiWi. ±faHttfl«J 

1 1 tR««s^T-^MMi 2^±^mmyr^if 
mi. mmm\mix±mwmy7)vmmit 
m-ofz. tmttTtmi^uz* 
[0133] mmm 1 3 ] ±1233601 1 1 kts^xm 

[0134] -t^b-h, mmmmi 1 tfc^Tfgfflt 
^«mtt* o y^-^-b7^?^a^ ( 1 to, 
bj£fii3 0 q./u ) ftmmwmmz , 0 . 5 w t 

<7J2, 9 , 16, 23-x h 7 * )V#—)V7 uyAY^^llYiU) 
7^oy7~y^ttl>y?nD^?yyb"ijy> 
(9 0yi0)IKiSTUxh"y3-M, 

mcom&mmmm 9 1 mmiz ix , mmmm^z 

[0135] 7t«MifflISfLW»#;mS (IM^yy 

IS) 

±ie»ftw 9 tit-> ^ 1 8 0 °ct"«^bf - y y«« m» 

SJgS- 1 0 O'Ctcftifc. **uaJWi. ±IB»fif^J9 1 

[0136] zcmit^ymmitmvK ±ienffiMi 
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t nmmmxmm 1 3 co-mmm > ni *■ f« 

[0137] [JHSW 1 ] 1 fcfcwc, &6 

« 1 fc R*OMST'4t«M 1 W^m^yr/l^ff* 

[oi38] (tmm2 ] ±iese*m 1 1 iztsux . m 

^nt-MJMLS:i»^ft. ±fEH 

^ g l , ±t EMftw 1 m t x±^m^y -nwmrn 

[0 139] CitWJ3] lafcflJlTffl^fcO. lwt 

%WS.co:t' y 7- y n-* t° p y f > 

0. 5wt%M»77-^yiS*(PCB 
M; [6, 6] -7x-;t/-C61-7"-f/Hg^f-;t.XXf 



>r;^fi l . ±iemi^j 1 izmtx*®vm>r 

[0140] c###j 1 ] ±ies»j 1 Tlf -5 1 8 0 
°cx'cowik^?>mcDmmmz 5 0 oxrtfu*:. * 
tmmz. ±Mmmm 1 1 mmcommxmm 1 
m&y-yTti-zimL, issgmm 1 t*tT±^ma 

^yT/l^)§Mai£fi^/^ SS^TtEftl K^Lfc. 

[oi4i] mm^MiyyrMzio^x . mm* 
mwmii, mmi-srv^-m (.xvr-vy) com 

[0 142] 
[HI] 



*-'J(3-h'fv)l-fP-ll) 



3. 4,9,1tM'UlW5 



.9, f6.23-fh5H* - 
WO' an' SKI I] 



1.4, 8. 11, 15, 18. 72, 2 
fr*»Ohttcrt»(ll) 
7»n>7-> 



2, 9, 16.23-fh5i*r-. 



•#«1 



0. 36 



MEH-PPV: *-'J(2-f*/-5-<2' ifl^W,)-p-7iil,>fc- 
PEDOr/p-TSA: *" J (3. 4-ITW** *+Wt7T» /p-M,T.iM*>K 
PCBM: [6, 6]-7i;* C61-7' »K«*«T» 
PC: %-\ 
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[o i 4 3] si '-T ' < 5*:^ ' o *r >$m 
[ o i 4 4 ] &tz, mm^Tu=t~\-mmmizk 9 

[0 14 5] 

mmm±Wi'm& xh -> x . mmm&mmmim^mfa 
mimm^mwM t mui , mimm'mm t ms. 
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(72)&HM ffjl Hf (72) ^HM ^OJ Ml 

S^i3+*KB*t«-Tai3#l^ Mi!flwll?rtTTMK+^#WBT17 tfc££ 

(72)4gBM IK F?-A(##) 5F051 AA07 AA14 BA15 CB13 CB14 

^i5W^flTT^g^^#mBI17 ftzfcg? CB30 FA03 FA04 FA06 GA03 

5H032 AA06 AS06 AS16 BB02 EE04 
EE17 HH06 



